Induction of tumour hypoxia post-irradiation: a method for increasing the sensitizing efficiency of misonidazole and RSU 1069 in vivo.
It is known that hydralazine can decrease blood flow to experimental murine tumours. A consequence of this, in the KHT sarcoma, is the induction of close to 100 per cent radiobiological hypoxia, which lasts for nearly 2 h following i.v. injection of 5 mg/kg hydralazine to the mouse. This phenomenon is exploitable in order to increase the apparent sensitizing efficiency of the nitroheterocyclic radiosensitizers, misonidazole and RSU 1069, and is demonstrated using the treatment schedule: sensitizer----60 min----X-rays----1 min----hydralazine. Such a strategy will first take advantage of the radiosensitizing properties of the nitroimidazole, then after irradiation the hydralazine should allow expression of the differential toxicity towards hypoxic cells known to occur with misonidazole and RSU 1069. Misonidazole gives an enhancement ratio (ER) of 1.3 at 100 mg/kg, rising to 2.0 at 1000 mg/kg. Where hydralazine is given after irradiation, no additional cell kill is observed with 1000 mg/kg. In contrast, at lower doses of misonidazole, hydralazine induces a substantial increase in cell killing such that the ER obtained with 100 mg/kg is the same as that achieved with 1000 mg/kg misonidazole when used alone with radiation. Similarly, 20 mg/kg RSU 1069 with radiation followed by hydralazine is equivalent to the radiosensitizing effect of 80 mg/kg RSU 1069 without hydralazine. In addition, doses of RSU 1069 that normally give no radiosensitization (5 or 10 mg/kg) produce substantial increases in cell killing when combined with hydralazine.